has been reported 4) . The HCHO at 30-mg/kg body weight when fed to rats over 30 days showed adverse effects on stomach, intestine and liver 5) . Endocrinological effects of HCHO are not fully explored and hence in rats the HCHO effects on thyroid over a period of a month were investigated.
Inbred forty male albino rats of Charles Foster strain, weighing 147-171g were employed in this study. Animals were maintained in an air-conditioned animal house at 25 ± 2°C on a stable diet with water ad libitum. The body weight was recorded daily throughout the experimental period. Rats were equally divided into four groups. The 1st group received daily saline (0.9% NaCl) ip for a period of 30 days, whereas other 3 groups were given HCHO ip at doses of 5, 10, 15 mg/kg body weight daily for 30 days. HCHO was dissolved in triple distilled water and dose was calculated weight/ volume.
On 31st Day, rat blood (08:00 AM) was collected from retro-orbital venus-plexus under ether anesthesia from all the groups. Serum was separated for T 3 , T 4 and thyroid stimulating hormone (TSH) assay using moribund calibration by radioimmunoassay (RIA) technique and stored at -20°C Endocrinological effect of formaldehyde (HCHO) is not fully explored. Thyroid hormones (thyroxine-T 4 : triiodothyronine-T 3 ) play a vital role in fetal development and throughout life since they influence metabolic processes almost in all the tissues. The thyroid is the only significant source of T 4 , while the gland does not produce T 3 , which is biologically, more active than T 4 in humans and synthesized extra-thyroidal from T 4 1) . The thyroid gland is unique among the endocrine organs by two ways: 1) It maintains the large store of hormones and 2) It requires iodine for hormone synthesis. Adequate ingestion of iodine is a pre-requisite for the thyroid in order to synthesize the thyroid hormones. While dietary intake of iodine may vary widely, the thyroid secretion of iodine in the form of thyroid hormone is relatively stable 2) . Wide industrial use of HCHO posed different types of toxic manifestation in man and animals 3) . Impairment in different organs after HCHO exposure in number of animals in clean glass vials for the thyroid hormone analysis. Diagnostic kits were used for the estimation of thyroid hormones. Serum T 3 and T 4 were measured using specific RIA technique 6) using 10 and 50 µl serum respectively. The sensitivity of T 3 RIA was 25 pg/tube and T 4 was 250 pg/ tube and estimated in serial dilution of serum of experimental and controls. The RIA kits for T 3 and T 4 were procured from Leeco-diagnostics Incorporation, Michigan (U.S.A.). Radioactivity was determined by the gamma-counter. The counting efficiency was 82 ± 2.5% per sample. All the samples for hormone estimation were processed in one assay to rule out inter-assay variation. A similar study was performed to assess the sensitivity of all the hormones by a serial dilution of high levels with the zero standards. For each hormone, minimum ten samples in duplicate were analyzed. The results were subjected to statistical analysis employing student's test.
The animals were sacrificed on the same day (31st Day) at 09:00 AM. The thyroid was cleaned, precisely dissected out and weighed in all the rats. The thyroid was fixed in the Bouin's fluid for the routine histological paraffin sections. The paraffin 5 µm sections of the thyroid gland were stained with haematoxylin and eosin. Histology was done at 640 × magnification.
There is weight gain in control group which significantly is a rise much more than other groups. Significant decrease in thyroid weight was noted in Gr.3 and 4 (Table l) suggesting chronic HCHO toxic effect on the thyroid gland. In all the groups there is gain in the body weight and the trend in weight gain is same except control group of animals. Histology showed follicular regression, (epithelial cells) which justifies the loss of thyroid weight. Further follicular lumen was large and the follicular cells flatten having less cellular material as compared to group 1 and 2 suggesting threshold HCHO sustained effects on the thyroid gland. In the 2nd group, follicles were closely packed and were separated only by a delicate connective tissue. They are lined by epithelium and the follicular lumen contained colloid. Thyroglobulin contained in thyroid follicles was less in group III. Thyroglobulin, the precursor of all thyroid hormones is a very large glycoprotein molecule i.e. the major protein in the follicular luminal colloid. Levels of serum thyroxin supported this observation. About 75% of the weight of the entire thyroid gland consists of this protein. The decrease in T 3 and T 4 and rise in TSH suggests mild hypothyroidism on exposure to HCHO in rats. Reduced thyroxin levels suggest attenuated thyroid activity and known as hypothyroidism. Rise of TSH indicates improvement of hypothalamic hypophyseal system 7) . Further decreased levels of T 3 and T 4 may be due to increased secretion of thyrotrophic hormone from the anterior pituitary gland 8) . The rise of TSH in groups 3 and 4 might have been mediated by pituitary secretion of TSH 9) . Possibly of a functional change in thyroid gland may be due to a variation in the internal milieu of the body during HCHO exposure 10) . Thyroid hormones play a vital role in post-natal and life long act, on metabolic processes of all tissues and formaldehyde influence in addition to thyroid also immune system 11) . The thyroid gland is a significant source of T 4 while the gland does not produce part of T 3 which is biologically more active than T 4 . Major portion of T 3 is produced extra-thyroidal from T 4 . Diminution of T 4 suggests insufficient thyroid function among CS 2 exposed workers, though the structural development varies widely depending on the physiological demand by the endocrine gland. In this study thyroxin levels agree on this point. The decrease in T 3 levels may be due to lack of thyroxin consequent to follicular cell regression.
Repeated chemical stimulation increases thyroid activity of the follicle and rapidly decrease the capacity for synthesis of thyroxin hormone and thus becomes atrophied 12) and can result in hypothyroidism 13) . As a sequel, gametogenic impairment, gradual diminution of weight and decline in the hormone was reported 8) . Thyroid hormones have a general effect in increasing the metabolism and clearance of various hormones and pharmacologic agents. Even steroid hormones are cleared by enhancing the production of thyroid hormones in rats 8, 12) . Carbon-disulphide also causes decreased steroid genesis and influence male reproductive function in rats 14, 15) . In short, the decrease in T 3 could be due to a lack of thyroxin resulted from follicular cell regression.
